During the course of a morphologic study on hematologic disorders in cats, a number of animals were encountered with an entity characterized by severe refractory anemia and splenomegaly together with immature, undifferentiated cells in the peripheral blood, bone marrow, spleen, and sinusoids of the liver and lymph nodes. Because the abnormal cells predominated in these organs of the reticuloendothelial system and lacked features which would characterize them as more specific hematopoietic cells, they were classified as reticulum or reticuloendothelial (RE) cells. The cause of this proliferation of RE cells is unknown, and since the disorder is not obviously neoplastic, it is suggested that it be given the descriptive name, reticuloendotheliosis.
The object of this report is to present a comparison of clinical, hematologic, and post mortem findings in cats with this entity with those in cats with lymphocytic leukemia. Malignant lymphoma is probably the most common and most readily recognized leukoproliferative disease in cats, but in those instances in which the disease is leukemic, it may closely resemble reticuloendotheliosis. Because there are similarities in the two disorders, they are compared in this report to help illustrate distinguishing features of each.
Review of the Literature
Much has been written about leukemic diseases in man and experimental animals. The attention given them in textbooks of hematology and the numerous reports of investigators concerned with experimental production and study of such disorders, testify to their importance. The concept of a "myeloproliferative disorder" as a syndrome characterized by abnormal proliferation of hematopoietic cells in medullary or extramedullary tissues in response to unknown stimuli, was introduced by DAMESHEK (1) to encompass the range of behavior of these cells from benign hyperplasja to neoplastic proliferation (leukemia). Natural occurrence of leukemia has been reported in most domestic animal species. Among the types, based on cellular morphology, which have been described in cats are lymphocytic leukemia reported by BLOOM (2), HOLZWORTH (7) , and a number of other authors, myelogenous leukemia reported by EYESTONE (3) and by MEIER and PATTERSON (4), basophilic (myelocyte) or mast cell leukemia reported by MEIER and GOURLEY (5) , eosinophilic and monocytic leukemia reported by HOLZWORTH (8) and reticulum cell myeloma reported by HOLZWORTH and MEIER (6). A complete bibliography with brief notes on published material relating to leukemic disorders in cats has been given by HOLZWORTH (7, 8) , in two reports describing clinical, hematologic and anatomic aspects of feline leukemias. A tabulated summary of nine cases and a discussion of the leukemia complex in cats is presented by SCHALM (9). Comparative aspects of lymphocytic malignancies have been reported by JONES and BERG (10) . These authors note that a leukemic blood picture occurs in approximately 10% of cases of malignmt lymphoma in cats. Animals were selected from this group for comparison with those that had reticuloendotheliosis.
Material and Methods
Twenty animals were selected for this report; ten with reticuloendotheliosis and ten with lymphocytic leukemia. All were admitted as patients to the Angell Memorial Animal Hospital, Boston, Massachusetts, during a three-year period. They were chosen for study on the basis of clinical and hematologic findings suggesting a leukoproliferative disorder. Persistent anemia with immature leukocytes in the peripheral blood, or abnormal numbers of morphologically similar cells in the blood or bone marrow, were regarded as presumptive findings.
Periodic examination of blood and bone marrow was made durir,g hospitalization. Peripheral blood studies included total leukocyte counts (WBC), differential leukocyte counts and determination of packed cell volume (PCV) of red blood cells. Bone marrow studies included differential counts of 500 nucleated cells on stained smears of aspirated marrow. Mye1oid:erythroid (M :E) ratios were determined on each marrow sample by dividing the total number of erythrocytic cells into the total number of myelocytic (granulocytic) cells.
Morphologic details of cells were studied on Wright's or Wright-Giemsa stained films of blood and bone marrow. The methods used to obtain blood and bone marrow from cats, and the normal hematology values used for comparison are given in a previous report (11) . A complete post mortem examination was done on each animal following death or euthanasia. Tissues for histologic study were fixed in 10% formalin and stained with hematoxylin and eosin. In some cases, tissues were also stained with Giemsa's stain or hematoxylin-azureeosin.
Reticuloendotheliosis

Clinical Features
Eight cats with reticuloendotheliosis were males and two were females. Four entire males were 1 +$, 3, 3% and 7 years old; four castrated males were 1, 2, 3 and 9 years old respectively. One of the females, 3 years old, had been spayed and the other, 5 years of age, was entire. The past histories were generally non-contributory; one animal, a 2-year-old male, had been treated for panleukopenia the previous year. The entire female had aborted in the past and was admitted to the hospital following a more recent abortion.
The cats were brought to rhe hospital because of anorexia, listlessness and loss of weight which had persisted from one week to one month. All animals had pale mucous membranes and increased respiratory and heart rates. Most were thin, weak and moderately dehydrated. Temperatures ranged from 103 to 106" F. at the time of admission. Moderate to severe enlargement of the spleen was a con-sistent finding and mild enlargement of lymph nodes and liver was present in most. No other abnormalities were detected by physical or radiographic examination.
The cats deteriorated progressively in spite of symptomatic treatment. One or more transfusions of whole blood was given to each animal during hospitalization and saline-dextrose solution was given subcutaneously to correct dehydration. Appetites generally remained poor and the temperatures, with some fluctuation, remained elevated. There was no apparent change in the condition of the animals following administration of antibiotics, steroids or hematinics. Multiple vitamin preparations were given to most; some were given iron or folic acid but no significant clinical improvement occurred. Slight improvement in the attitude of some animals was noted for 2 to 4 days following blood transfusions. Death usually ensued within two weeks; one cat remained alive for one month and another for two months. Some cats were humanely killed at the request of the owner when death appeared imminent.
Hematology
Hematologic findings in ten cats with reticuloendotheliosis are summarized in Table I . All animals were severely anemic; packed cell volumes ranged from 2.5 to 17.0% (average 9.7%). Moderate anisocytosis and polychromatophilia were consistent findings, but mature erythrocytes were normochromic and normocytic. Nucleated red cells were found in the peripheral blood of all except two animals; the greatest number was 64/100 leukocytes. Total leukocyte counts ranged from 6,100 to 53,00O/cmm of blood (average 22,10O/cmm). Abnormal cells classified as reticulum or reticuloendothelial cells constituted up to 55% (average 23%) of the circulating leukocytes and ranged from 0 to 11,500 (average 4,500) /cmm of peripheral blood; 15.7 to 76.8% (average 50.2%) of similar cells were found in the bone marrow.
Morphologic features of these cells varied slightly in different individuals and, to some extent, in different samples from the same individual. Inconsistent morphologic and staining characteristics were suggestive of early granulocytic, erythrocytic, monocytic or plasmacytic cells. In no case was there evidence of progressive maturation along any of &ese lines. The cells were round and vqied between 12 and 16 microns in diameter. Nuclei were large, round and usually stained medium red-purple. The chromatin had a fine woven mesh pattern and was rarely clumped. A single large, pale blue nucleolus was usually visible. In some samples, the majority of nuclei were eccentric and often accompanied by a pale perinuclear area in the cytoplasm. Cytoplasm was seldom abundant; it stained a rather dense, dull blue and had a finely stippled pattern. Variable numbers of fine azurophilic granules were usually seen in a clump or scattered diffusely in the cytoplasm (Fig. 1 ).
The myeloid-erythroid (M :E) ratios were variable and were not related quantitatively to the leukocyte counts, degree of anemia or number of reticulum cells. Most of the M :E ratios were near the normal range of 1.O:l to 3.5:1, but two cats (Cases 2,9) with severe deficiency of erythropoietic cells had unusually high values. Reticulum cells were not included in calculating the M:E ratios.
Post Mortem Findingf
Consistent gross findings in cats with reticuloendotheliosis were marked splenomegaly and moderate enlargement of the liver and lymph nodes. Nutritional states varied; some animals had a moderate amount of subcutaneous and abdominal fat while in others it was scanty. The musculature was pale and two animals were mildly icteric. There were no other significant gross findings. The spleens were 14 to 25 cm in length (average 18 cm), 5 to 7 cm wide at the base and 2 to 4 cm wide at the apex. The surfaces were smooth and red-purple color; cut surfaces bulged and were moist, but did not ooze blood. A uniform soft consistency and granular appearance with indistinct splenic follicles was usually present. The livers varied from red-brown to yellow-tan and a prominent reticular pattern was grossly evident in most. The liver constituted 5 to 9% (average 6.5%) of the total body weight of each of the cats. [In a series of twenty adult cats without hepatic disease the liver accounted for an average of 3.2% (standard deviation, 0.74%) of the total body weight.] All body lymph nodes were generally enlarged to a mild or moderate degree and were normal gray to tan color.
Significant histologic findings were limited to the bone marrow, spleen, liver and lymph nodes. Each of these tissues was infiltrated in varying degrees by reticulum cells. In every case, the bone marrow was hypercellular. Reticulum cells were numerous and appeared as discrete round cells of nearly uniform size and tinctorial character. In sections stained with hematoxylin and eosin, the cytoplasm was CI m m H pale pink gray; nuclei were round, sharply defined and somewhat vesicular. The cells were evenly distributed throughout the marrow and were frequently more numerous than any other cell type but never formed solitary nodules. Reticulum cells were also present in great numbers in the spleens. They were distributed diffusely throughout the sinusoids and in splenic cords. Splenic follicles appeared to be reduced in size and number in most cases; the cellular details of lymphocytes were clearly distinct from those of surrounding reticulum cells. Extramedullary hematopoiesis was a consistent finding in the spleens of these animals.
The prominent histologic feature in the livers was diffuse infiltration of sinusoids by reticulum cells. As in bone marrow and spleen, the cells were rather uniformly distributed in the vascular spaces. Occasionally they were more concentrated about the portal triads, but even in these sites they remained individually discrete and did not appear to form solid masses or invade the surrounding hepatic tissue (Figs. 2, 3). Extramedullary hematopoiesis was present in the livers of most animals and the hematopoietic tissue was generally concentrated about portal triads. Mild to moderate centrilobular or paralobular necrosis was a common finding and was assumed to have resulted from anemic anoxia.
Reticulum cells filled the sinusoids of lymph nodes, and in some cases, appeared to have almost replaced the lymphocytic tissue. When lymph follicles were present, they were large and had hyperplastic germinal centers. There was no evidence of invasion of the capsule of lymph nodes or extension of reticulum cells into surrounding tissues. Extramedullary hematopoiesis was present in the lymph nodes of some animals. Hematopoiesis was recognized in lymph nodes and other extramedullary tissue by the presence of megakaryocytes in addition to immature erythrocytic and granulocytic cells. 
Lymphocytic Leukemia
Clinical Featzires
Ten cats with lymphocytic leukemia selected for this study included four males and six females. Two entire sales were 254 and 10 years old and two castrated males were 4 and 5 years old respectively. Six females, all spayed, were from 3 to 12 years of age. The past histories were varied and non-contributory. Two animals had been infected with Haemobartonella felis and one with panleukopenia two to three years prior to admission. Other conditions common to cats such as abscesses following bite wounds, parasitic otitis and dental disease had been treated in some. One animal, a 5-year-old castrated male (Case 5), had bilateral hyphema ten days prior to admission. There was no history of trauma, and most of the blood had been resorbed before the animal was hospitalized.
The cats were brought to the hospital because of inappetence, lethargy and weight loss of more than three days duration. Most of them were weak, thin and dehydrated. All had pale mucous membranes ; respiration and heart rates were increased. Temperatures on entry ranged from 102 to 105" F. Moderate to marked enlargement of lymph nodes and variable enlargement of the spleen was present in all animals. Livers were enlarged in three animals and the kidneys were felt to be enlarged in another. Masses of tissue were detected by radiography in the anterior mediastinum of two animals (Cases 1, 2). Both had hydrothorax and the fluid contained a large number of immature lymphocytic cells identified on stained smears of the aspirated fluid. 
Treatment was symptomatic and consisted of subcutaneous fluids, and in severely anemic animals, transfusions of whole blood. Steroid preparations and hematinics were given to some animals but had no noticeable effect on the course of the disease. Antibiotics were given, but the temperatures generally remained elevated and the appetites remained poor. Clinical courses varied depending on the condition of the animals when presented and on the wishes of the owner. Most animals gradually deteriorated and died or were humanely killed at the owner's request within two weeks.
Hematology
Hematologic findings in ten cats with lymphocytic leukemia are summarized in Table 11 . Anemia was less severe than in cats with reticuloendotheliosis ; packed cell volumes ranged from 7.5 to 26 % (average 13.6%). Slight to moderate anisocytosis and occasional polychromatophilic cells were found in most and mature erythrocytes were normochromic and normocytic. Nucleated red cells were much less frequent in the peripheral blood of these animals. Two cats had 3 to 6 nucleated RBC's per 100 leukocytes and another had 10 to 58 per 100 leukocytes; none were found in the blood of the remaining seven. Total leukocyte counts ranged from 5,400 to 220,80O/cmm (average 55,80O/cmm) of blood and 16 to 1 0 0~o (average 69%) of the cells were lymphocytes. Absolute numbers of lymphocytes ranged between 900 and 216,00O/cmm (average 45,80O/cmm) of blood and there were 35.0 to 98.3% (average 75.1%) lymphocytes in the bone marrow. Considerable variation was found in the proportion of mature and immature lymphocytes in the peripheral blood of different animals, but younger cells generally predominated in the bone marrow. Mature lymphocytes were readily identified in stained smears. They were generally rounded and varied between 7 and 14 microns in diameter. The nucleus was sharply defined, round or oval and occasionally slightly indented. The chromatin stained smooth dark purple in smaller cells, lighter in the larger cells. Cytoplasm was usually scanty and stained smooth pale blue to blue gray. Small azurophilic granules, generally in a group near the nucleus, were seen in the cytoplasm of some cells. Immature or atypical cells were not so characteristic and sometimes were difficult to classify. Younger forms were larger and stained less intensely. They were 15 to 20 microns in diameter, but were not so consistently rounded as were the smaller cells. Nuclei were round to irregular in shape, and the chromatin was less compact. On Wright's stained smears they were smooth pale red-purple color, and two or three pale blue nucleoli were often visible in the blast forms. Cytoplasm was more abundant in the younger cells and was evenly stained, pale blue color. Cytoplasmic granules were seldom seen (Fig. 4 ).
The M:E ratios were quite variable and had no numerical relationship to the number of lymphocytes or degree of anemia. As a group, the ratios tended to be higher in these anir-als than in those with reticuloendotheliosis. An M:E ratio over 1OO:l occurred in one cat (Case 8) when only 0.2% erythrocytic cells were found in a marow sample which had over 20% granulocytic cells.
Post illortern Findings
Consistent gross findings in cats with lymphocytic leukemia were moderate to severe enlargement of lymph nodes and splenomegaly. Livers were grossly enlarged in four cats. Focal masses of neoplastic tissue were present in two of the livers (Cases 3, 9) . These four livers constituted 6, 7, 10 and 16% respectively, of the total body weight of the cats from which they were removed, while livers in the remaining animals accounted for 2 to 5% (average 3.5%) of the body weights.
Most livers were light red-brown to yellow-tan and a reticular pattern was usually evident. The spleens were smooth, soft and generally dark purple color. They ranged from 12 to 25 cm (average 18 cm) in length, 4 to 6 cm wide at the base and 2 to 4 cm wide at the apex. Cut surfaces were moist and light to dark purple. Multiple white foci 1 to 4 mm in diameter were usually evident on the cut sections. Lymph nodes were generally enlarged throughout the body, but in some animals individual nodes or groups of nodes were much larger than others. The nodes were firm, smooth white to cream-color and glistening on the cut surface.
Four cats had grossly evident neoplastic involvement of the cortices of the kidneys; two of these had neoplastic masses in their liver as well (Cases 3, 9). The kidney lesions appeared either as disseminated small pale foci or fewer, larger nodules in the cortices. Two other cats had large masses of tissue in the anterior mediastinum (Cases 1, 2). The neoplastic tissue was grossly similar in all cases and resembled that in lymph nodes.
Microscopic features of malignant lymphoma were similar in each case and variations were principally in extent of involvement. The neoplastic tissue was composed of solid masses of young lymphocytes. Lymph nodes were solidly cellular; germinal centers were indistinct and sinuses were filled with lymphocytes. Neoplastic cells frequently had invaded the capsule and extended into tissues surrounding the nodes. Splenic follicles were obliterated in some sections by masses of lymphocytes. When present, the follicles were large and usually had large, pale germinal centers. Nests of lymphocytes were accumulated about the portal triads and in some cases formed solid masses which replaced hepatic parenchyma. Tissue surrounding these masses was compressed or atrophied and necrotic (Figs. 5, 6) . Similarly involved areas were present in the renal cortices of five cats. Excessive numbers of lymphocytes were present in the bone marrow, occurring both as solid masses and as individual cells diffusely distributed throughout the hematopoietic tissue. When present in solid masses, neoplastic lymphocytes usually had indistinct or irregular cytoplasmic borders. Individual cells were generally rounded, but varied considerably in size and shape. They were regularly basophilic in sections stained with hematoxylin and eosin; larger cells stained less intensely and had vesicular nuclei.
Foci of hematopoietic tissue were usually found in spleens, and occasionally in livers and lymph nodes as well.
Differential Features
There were no consistent significant differences between the clinical features associated with reticuloendotheliosis and those associated with lymphocytic leukemia in cats. Animals with both conditions were inappetent and had moderately elevated temperatures and pale mucous membranes. Enlarged spleens, livers and lymph nodes were present in animals with either condition. Severe enlargement of lymph nodes or neoplastic involvement of thoracic or abdominal organs found in some cases of lymphocytic leukemia did not occur in cats with reticuloendotheliosis,
The two disorders can be distinguished by examination of blood and bone narrow. The most characteristic hematologic feature in cats with reticuloendotheliosis was a persistent increased absolute number of undifferentiated cells in the peripheral blood and a high proportion of similar cells in the bone marrow. These cells, reticulum or reticuloendothelial cells, were distinctive individually or as a group, as cells without idennfying features which would place them in a more specific classification. Although there were minor variations in morphology and staining quality of these cells, there were no intermediate or mature forms which would suggest their origin or line of differentiation.
Lymphocytic leukemia was characterized by a persistent increased absolute number of total or immature lymphocytes in the peripheral blood and an increased proportion of lymphocytesin the bone marrow. Mature lymphocytes were readily identified by morphologic and tinctorial features. Immature forms which were difficult to classify were usually present, but they were generally accompanied by a sufficient number of more mature cells to aid in their recognition.
It was also possible to distinguish reticuloendotheliosis from lymphocytic leukemia by histologic studies. Post mortem findings in cats with reticuloendotheliosis were similar in each case, and although gross findings were similar to those in some cases of lymphocytic leukemia, histologic features were distinctive. Diffuse proliferation of reticulum cells was limited in every case to the bone marrow, spleen, liver and lymph nodes. In these organs the cells did not form solid masses, but were diffusely distributed, individually discrete, and filled vascular or lymphatic spaces. In some areas, sinusoids of the liver were distended and almost completely filled with the cells. Sinuses of lymph nodes were similarly filled and lymphoid tissue was greatly reduced, but the organs were not severely enlarged and there was no evidence of invasive growth. Spleens were invariably enlarged; the sinusoids were engorged with reticulum cells and lymph follicles were reduced in size. The bone marrow was also difhsely infiltrated with the cells, but there were no solid nodules or alteration of cortical bone. Normal hematopoietic tissue was reduced in the marrow and foci of extramedullary hematopoiesis were always present in the spleen, and occasionally in the liver and lymph nodes. Post mortem features of lymphocytic leukemia varied, but usually were distinct from those of reticuloendotheliosis. Lymph nodes were generally larger and firm; masses of neoplastic tissue were sometimes present in livers, kidneys or other organs. Microscopically, follicular patterns of lymph nodes were obscured and sinuses were obliterated by lymphocytes. Neoplastic cells extended into and beyond the capsules of the nodes. The cells were distributed in multiple foci or larger solid masses in the liver or other organs. Splenic follicles, when present, were large with large pale germinal centers. Young lymphocytes were less distinctive in sections of bone marrow, but frequently formed solid masses or were so numerous as to obscure most hematopoietic tissue. Extramedullary hematopoiesis was usually present in spleens, but was not so severe as in cases of reticuloendotheliosis. In some cases of lymphocytic leukemia there appeared to be proliferation of reticulum cells in the liver, spleen or lymph nodes, but these were invariably accompanied by neoplastic changes in lymphocytic tissues.
Discussion
Cats are plagued by a variety of diseases which directly or indirectly affect their hematopoietic system. Feline panleukopenia and feline infectious anemia (Haemobartonellosis) are well-known examples. Refractory anemias, many of uncertain cause, are common ailments of cats. Leukemia or disorders that resemble leukemia are also frequent and often are diagnostic problems. The clinical features associated with most leukoproliferative diseases are not, in themselves, diagnostic of such a disorder. Pyrexia, anemia, and hepatosplenomegaly, for example, are signs commonly associated with hemobartonellosis and occasionally with endocarditis or other chronic infections in cats. These signs should, however, be regarded as presumptive evidence of a hematologic disorder and an indication for laboratory studies. Neoplastic masses may be detected by palpation or radiography in some cases of lymphocytic leukemia, but accurate diagnosis rests with microscopic examination of blood, marrow or the neoplastic tissue.
Examination of blood and bone marrow is an accurate diagnostic procedure for differentiating leukoproliferative disorders and for distinguishing them from other diseases in cats. However, careful evaluation and repeated examinations may be necessary. The etiology and pathogenesis of many hematologic disorders of cats is obscure, and classification of the proliferative disease, on the basis of cellular morphology is often difficult. Cats recovering from hemobartonellosis are anemic and may have a great number of circulating immature erythrocytes. Prorubricytes, rubricytes and occasional undifferentiated cells may occur in the peripheral blood. The recovery stages of panleukopenia are also marked by an increase of young cells in the peripheral blood, and excessive numbers of immature granulocytic cells in such cases may be confused with a leukemic proliferation.
The presence of atypical or immature cells in the blood of an animal patient with leukemia is not an unexpected finding, but is in fact a feature which helps distinguish the disease. As the number of such cells becomes proportionately great however, classification of cell types becomes more difficult. In such cases, classification is generally based on more mature, recognizable cells and abnormal forms are regarded as belonging to the same class, i. e., the immature cells are "recognized by the company they keep." In most cases of leukemia in cats, there are sufficient numbers of recognizable, intermediate and mature cells to establish a diagnosis based on the cell type or series involved. It is this feature which distinguishes, on the basis of hematologic studies, reticuloendotheliosis from the usual case of leukemia. As already noted, reticulum cells appear to be immature, perhaps with the potential to develop to one or more blood cell types; no cases were encountered in this study in which such development was evident.
In most cases of leukemia in cats, regardless of the cell type involved, some completely undifferentiated (reticulum) cells are found in the peripheral blood. These may be mdignant precursors of leukemic cells or they may be benign cells proliferating in response to stimulation by the neoplastic process. This feature is noted in several previous reports (3 , 7, 8) .
A case of myelogenous leukemia in a seven-year-old male cat reported by EYESTONE (3) was characterized by anemia and leukocytosis with large numbers of "primitive stem-cell types" and intermediate forms of myeloid cells in the peripheral blood. In addition, there was a rather severe lymphocytosis (11,OO to 19,400 lymphocytes per cmm of blood). A diagnosis of leukemia was made on the basis of blood findings but classification of the primitive cells in bone marrow, spleen, liver and lymph nodes as myelogenous, was apparently made after histologic studies. The lymphocytosis was interpreted as a lymphoid reaction to the myeloid disease.
In the reports by HOLZWORTH (7, 8) examples of lymphoid, myeloid, basophilic (mast-cell), eosinophilic and monocytic leukemia are described. Poorly differentiated, immature cells, in addition to identifying cell types, were present in the blood of most. Among the lymphoid malignancies described are acute and chronic lymphocytic leukemia and a third, reticulum or blast cell type. In chronic lymphocytic leukemia, leukocyte counts were generally high and consisted mostly of more mature cells while cats with acute lymphocytic leukemia had variable total counts and the majority of neoplastic cells were classified as lymphoblasts. A less common form of lymphocytic leukemia was mentioned in which the neoplastic cells were "of reticulum-cell type and were often accompanied by considerable proportions of plasma cells."
A case of leukemia in a four-year-old castrated male cat is described in the report of lymphoid malignancies by HOLZWORTH (7) which was characterized by pyrexia, anemia, splenomegaly and a moderately elevated leukocyte count. There were large numbers of nucleated red cells and a high proportion of large, immature mononuclear cells in the peripheral blood. These were described as large cells with medium to deep blue cytoplasm and round or oval nuclei, usually eccentric. They were classified by various consultants as reticulum cells, atypical monocytes, lymphocytes, plasma cells or primitive red blood cells. In a supravital stain, they suggested early myeloid cells, monoblasts, plasma cells, or reticulum cells. The cat was ultimately destroyed and a post mortem examination was made. There was massive infiltration of unidentified cells in the spleen, liver, lymph nodes and bone marrow. "NO unanimous conclusion was reached as to the cell series involved; one consultant maintained that the condition was essentially an erythroleu kemia, while others indined to the view that the malignancy involved lymphoid or plasma cells" (7).
Of additional interest are the descriptions of hematologic and post mortem findings in cases of feline monocytic leukemia reported by HOLZWORTH (8) . Leukocyte counts were within normal range and up to 45 yo of the cells were large mononuclears with scanty, dark blue to blue-gray cytoplasm with azurophilic granules. Nuclei were spherical to slightly lobulated and had a coarse linear chromatin pattern. They were identified as monocytes with supravital stains. On histologic examination, the cells were found in bone marrow, spleen and sinusoids of lymph nodes and liver. In addition, "reticular hyperplasia" was noted in the spleen, lymph nodes and liver. It is further noted in the same report that microscopic hdings in other cases suspected of monocytic leukemia were "non-malignant hyperplasia of reticular tissue" ; "reticuloendotheliosis" had been suggested as a term describing these changes.
The few cases previously reported and summarized here point out the difficulties of identifying immature, undifferentiated blood cells. Morphologic features and staining qualities of such cells seldom provide adequate information to justify a specific classification based on a presumed line of differentiation when recognizable intermediate forms are absent. Primitive blood cells that cannot be recognized as rubriblasts, myeloblasts or lymphoblasts are, by most accepted schemes, reticulum cells or hemocytoblasts. Most hematologists accept them as such. To provide a more specific, though unwarranted, classification serves only to bury under a name what may be a distinct disorder with a specific range of biological behavior.
The designation, reticuloendotheliosis, for the cases described in the present report is suggested as a descriptive term and is not meant to imply benignancy or malignancy; it seems appropriate in view of what is known at the present time. The similarities in clinical, hematologic and post mortem findings in these cases suggest that the disease is an entity. The neoplastic nature of the disorder is one of speculation and should not be accepted until infectious, nutritional and immunologic factors can be investigated.
$ammay
Leukoproliferative diseases are common in cats and involve a variety of cell types. One such disorder, an anatomical entity of unknown etiology, is characterized by severe progressive anemia and proliferation of undifferentiated (reticulum) cells in bone marrow, spleen, liver and lymph nodes. Malignant behavior of the abnormal cells is not obvious, and the descriptive term, reticuloendotheliosis, is suggested for the disorder until the etiology is known.
Clinical, hematologic and post mortem findings in 10 cats with reticuloendotheliosis are compared in this report with those in 10 cats with lymphocytic leukemia. CIinical findings are not distinctive and are similar in both conditions, but the diseases can be distinguished by hematologic and post mortem studies. Cats with reticuloendotheliosis are characterized by persistence of totally undifferentiated cells in the peripheral blood and bone marrow. Between 15.7 and 76.8% of these cells were found in the bone marrow and up to 55% in the peripheral blood. No intermediate stages, suggesting development toward a more specific cell type, were found. Gross findings at necropsy in cats with reticuloendotheliosis were anemia and enlargement of the spleen, liver and lymph nodes. Reticulum cells were diffusely distributed in vascular or lymphatic spaces in each of these organs. The cells were individually discrete and did not form solid masses.
Cats with lymphocytic leukemia had high proportions of lymphocytic cells in the blood and bone marrow. The neoplastic cells obliterated the normal architecture of lymph nodes and frequently formed solid masses in other tissues.
Hematologic and post mortem findings in some previously reported cases of leukemia in cats which were characterized by proliferation of poorly differentiated cells have some similarities to those in cases of reticuloendotheliosis.
Zusammenfassung
Leukoproliferative Krankheiten sind haufig bei Katzen zu beobachten und befallen eine Anzahl verschiedenartiger Zellen. Eine dieser Krankheiten, eine anatomische Einheit unbekannter Aetiologie, ist durch starke, progressive Anamie und Proliferation nicht differenzierter Zellen (Retikulumzellen) in Knochenmark, Milz, Leber und Lymphknoten gekennzeichnet. Ein bosartiges Verhalten der abnormalen Zellen ist nicht offensichtlich ; es wird daher vorgeschlagen, die Krankheit als Retikuloendotheliose zu bezeichnen, solange ihre Aetiologie unbekannt ist.
In dem vorliegenden Bericht werden die klinischen, hamatologischen und postmortalen Befunde von 10 mit Retikuloendotheliose befallenen Katzen rnit den entsprechenden Befunden bei 10 mit lymphozytarer Leukamie befallenen Katzen verglichen. Die klinischen Befunde beider Zustande sind gleichartig, jedoch lassen sich die Krankheiten anhand der hamatologischen und postmortalen Untersuchungen unterscheiden. Katzen mit Retikuloendotheliose weisen ein bestandiges Bild nicht differenzierter Zellen im peripheren Blut und Knochenmark auf. Es wurden zwischen 15,7 und 76,8% solcher Zellen im Knochenmark und bis zu 55% im peripheren Blut gefunden. Zwischenstufen, welchen auf die Entwicklung zu einer ausgepragteren Zellart hingewiesen hatten, wurden nicht gefunden.
Die makroskopischen Befunde bei der Sektion von Katzen rnit Retikuloendotheliose ergaben Anamie sowie Vergrosserung der Milz, Leber und Lymphknoten. In jedem dieser Organe waren die retikularen Zellen d i h s uber die Gefassbzw. Lymphraume verteilt. Die Zellen waren vereinzelt und bildeten keine festen Massen.
Katzen mit lymphozytarer Leukamie wiesen einen hohen Prozentsatz von Lymphozyten im Blut und Knochenmark auf. Die neoplastischen Zellen hatten die normale Struktur der Lymphknoten zerstort und bildeten haufig feste Massen in anderen Geweben.
Die Blut-bzw. postmortalen Befunde in einigen friiher berichteten Fallen von Leukamie bei Katzen, welche durch Proliferation schlecht differenzierter Zellen gekennzeichnet waren, wiesen Ahnlichkeiten mit den Fallen von Retikuloendotheliose auf.
